In the present paper, the governing equations of a linear transversely isotropic micropolar piezoelectric medium are specialized for x-z plane after using symmetry relations in constitutive coefficients. These equations are solved for the general surface wave solutions in the medium. Following radiation conditions in the half-space, the particular solutions are obtained, which satisfy the appropriate boundary conditions at the stress-free surface of the half-space. A secular equation for Rayleigh type surface wave is obtained. An iteration method is applied to compute the non-dimensional wave speed of the Rayleigh surface wave for specific material parameters. The effects of piezoelectricity, non-dimensional frequency and non-dimensional material constant, charge free surface and electrically shorted surface are shown graphically on the wave speed of Rayleigh wave.
Introduction
The materials possessing linear coupling between mechanical and electric fields are termed as piezoelectric materials. Wave propagation in piezoelectric media has numerous applications in various fields of engineering. Some problems about propagation of plane waves in piezoelectric medium are studied by Kyame [1] , Pailloux [2] and Hruska [3] . Various other problems related to the phenomena of reflection and refraction of plane waves in piezoelectric materials are studied by Auld [4] , Parton and Kudryavtsev [5] , Galassi, et al. [6] , Singh [7] and Sharma [8] . Recently Salah et al. [9] studied the propagation of Rayleigh waves in a functionally graded piezoelectric mate-rial half-space.
Eringen [10] [11] [12] introduced the micro-continuum field theories of solids with electro-magnetic and thermal interactions. Craciun [13] formulated the basic equations of the linear theory of piezoelectric micropolar thermoelasticity with quasi-static electric fields. Ciumasu and Vieru [14] presented the variational formulation for the free vibration of a micropolar piezoelectric body. Zhilin [15] developed a theory of the micropolar piezoelectric materials. Iesan [16] established a uniqueness result and a reciprocal theorem in the linear theory of microstretch piezoelectricity. Aouadi [17] considered the linear dynamic theory of micropolar piezoelectricity and established a reciprocity relation with two processes at different instants. Gales [18] considered the linear theory of micromorphic piezoelectricity and formulated the initial boundary value problem and presented some uniqueness results. Chen [19] derived the linear constitutive equations for micropolar electromagnetic elastic solids.
The propagation of surface waves in a transversely isotropic micropolar piezoelectric medium is not attempted so far. Following Aouadi [17] , the governing equations for a transversely isotropic micropolar piezoelectric medium are formulated in x-z plane and are solved for possible surface waves. After considering the required radiation conditions in half-space and boundary conditions at free surface, a secular equation for non-dimensional wave speed of Rayleigh surface wave is obtained. The dependence of non-dimensional wave speed on frequency, material constants and electric field is shown graphically.
Governing Equations and Solution
We consider a homogeneous and transversely isotropic micropolar piezoelectric half space. We take the origin of the coordinate system on the free surface and the positive z axis along the normal into the half-space ( ) 0 z ≥ . We assume the components of the displacement and microrotation vectors of the form ( )
Using symmetry relations in the coefficients, the governing equations given in Aouadi [17] are specialized for x-z plane in the following from after a lengthy calculation ( ) 2  2  2  2  2  2  3  3  1  2  2  15  33  15  31  14  36  11  33  2  2  2  2  2  2 0,
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We seek the surface wave solution of Equations (1) to (4) in the following form
Making use of Equation (5) in Equations (1) to (4) and applying the radiation condi- 
Boundary Conditions
The appropriate boundary conditions at 0 z = are vanishing of normal and tangential force stress components, tangential couple stress component 
Secular Equations
The particular solutions (6) to (9) satisfy the boundary conditions (10) and (11) at the free surface 0 z = and we obtain the following secular equation 
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Particular Cases
a) The secular Equation (12) b) The secular Equation (12) reduces for a transversely isotropic piezoelectric case when 1  2  11  11  33  33  55  66  56  44  13  13  66  77 0, , , , , 0.
Numerical Results and Discussion
For numerical computation of non-dimensional wave speed of Rayleigh wave, the following relevant physical constants of a transversely isotropic micropolar piezoelectric material are considered shorted surface on non-dimensional speed of the Rayleigh wave in a transversely isotropic micropolar piezoelectric solid half-space.
The variation of non-dimensional speed Figure 2 shows the piezoelectric effect on non-dimensional speed of Rayleigh wave in a transversely isotropic micropolar piezoelectric solid half-space with charge free surface.
The variation of non-dimensional speed Figure 3 show the effect of non-dimensional frequency and non-dimensional material constant on non-dimensional speed of Rayleigh wave in a transversely isotropic micropolar piezoelectric solid half-space with charge free surface.
Conclusion
Using symmetry relations in constitutive coefficients and assuming the components of the displacement and microrotation vectors in the form ( ) 
